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5 Signal Plan

This chapter will discuss all the design elements that are shown on a sign plan sheet, in order of
the recommended process fordesigning a new traffic signal.

There are many ways to build a traffic signal. In this chapter, there is flexibility for some design
elements based on the Region Electrical Crew preferences. It is critical to coordinate with the
Region Electrical Crew during the design phase to ensure maintenance concerns areaddressed
and documented. To accomplish this, download the Electrical Crew Preferences Form from
Chapter 24 and follow the directions.

5.1 Roadway Design

The signal design work starts with the roadway base map and geometric design. It is important
to review the roadway geometric design and work with the roadway designer early on in the
process, as fundamental roadway features such as the number of lanes, the lane use,
horizontal/vertical alig hment, and the curb ramp locations all have a direct impact on how the
signal will be built .

If the scope of the project is minor, such as changing from protected only left turn phasing to
protected/permitted phasing, there OB O1 O abeidréadwayhase mapor survey data to work
from. In these cases, you wil need to work from the most current as -built plan sheet. Of
course, field verification is essential when working only from an as -built drawing.

5.1.1 Number of Lanes and Lane use

The Operational Approval for the traffic signal will show the required number of lanes, lane
use, andsignal phasing. The roadway design must match what is shown in the Operational
Approval. Any discrepancy between the roadway design and the Operational Approval must
be resolved, either by amending the Operational A pproval (typicall y requires an additional
engineering study) or by correcting the roadway design.

5.1.2 Pedestrian Crosswalldesures

The Operation Approval for the traffic signal will indicate where the signalized pedestrian
crossings are located and will identify any crosswal lk closures. Crosswalk closures will normally
be approved in a separate approval letter where the requirements for closure treatments will be
specified. Closure treatments will normally be required in both visual and detectable formats.
Sign OR 227 is the standard visual treatment for a crosswalk closure; this sign will nearly
always be required at crosswalk closure at a signalized intersection. The crosswalk closure
support shown in Standard Drawing TM240 is a typical treatment to meet the requirements fo r
a detectable barrierfeature, but other treatments may be used such as a buffer stripor a railing.
The detectable feature must convey that the crossing is closed to all users/pedestrians with
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varying abilities to comply with ADA . A detectable barrier/feature will nearly always be
required when there is a sidewalk at a closed crosswalk. See the Traffic Manual for additional
information on crosswalk closures.

Crosswalk closure supports (TM240)and? "1 . 226 +* w" +. 2 $QR220) et & U
signalized inter sections are typical shown on the signal plan sheet, NOT on the signing plan
sheet.Crosswalk closure supports are also required to be shown on the curb ramp detail sheet.
Review of the curb ramp detail by the signal designer is needed to ensure quality designs and
contract plans. Crosswalk closure supports are no longer included in the traffic signal lump
sum bid item; use bid item in specification 00902 (see (hapter 19).

Itis likely that a project will also include crosswalk closure supports for unsignalized
intersections. These are typically shown on the signing plan sheet and will use the same 00902
specification and bid item. Coordinate with the sign designer to determine the EOR for the
00902 specifications and ensure the bid item quantity is correct.

r -

Verify that all crosswalk closures (even existing closed crosswalks) have beeapproved by
the State Traffic Roadway Engineer. If there is no documented Operations Approval for
the closure, either the crosswalk must be opened OR a request for closure will need to be
submitted by Region Traffic.

Follow the requirements stated in the crosswalk closure Operational Approval! If these
requirements are not met, the crosswalk closure will not pass ADA inspection.

5.1.3 Selecting & LocatiturbRamps fdProper 4
Crosswalk Alignment

Eachsignalized crosswalk shall:

1 Bemarked with appropriate crosswalk pavement markings as per the ODOT Traffic
Line Manual .

1 Have a separate curb ramp at each end of thecrosswalk if sidewalk is present. If no
sidewalk is present, (e.g.rural locations and interchange ramps), a level landing area in
lieu of curb ramps should be used. Note that an ADA Curb Ramp Design Exception is
required when a single curb ramp is used for more than 1 crosswalk, a leve |areais
not provided, or fails to meet the clear space dimensions. The signal designer or the
roadway designer will need to prepare the design exception request.

When locating curb ramps and crosswalks, consult the latestroadway standard drawings for
current curb ramp configurations and discuss with the roadway designer. The roadway
designer is responsible for the curb ramp design, but the signal designer should be involved in
the selection and placement of thecurb ramps as the following signal desig n features are
dependent on curb ramp type and placement:
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1 Crosswalk alignment and stopping location for vehicles (affects line of sight, signal
timing parameters, and detection system)

9 Location of signal poles

9 Location of signal pedestals

1 Location of pushbuttons

Figure 5-1 shows the standard requirements of curb ramp installation.

Figure 5-1 | Standard Curb Ramp Requirements for Signalized intersection

2 perpendicular ramps

one ramp per crosswalk is required
(typically 2 ramps per quadrant)

~— Marked Crosswalk

All signalized pedestrian crossings shall be marked
(typically a standard crosswalk marking is used.
See The Traffic Line Manual for more information)

1 parallel ramp \ / /ﬁz parallel ramps
NON Standard!

Use of 1 curb ramp to serve 2 crosswalks as shown
here requires an ADA curb ramp design exception.

There arethree main objectives for proper crosswalk alignment:

1. To maximize the visibil ity of the pedestrian and maintain a good line of sight between
the pedestrian and the motorist. The way to accomplish this is to move the crosswalk as
close to intersection as possible(as opposed to crosswalk located beyond the intersection
radii) . Figure 5-2 illustrates this crosswalk placement. This configuration should be used
if the signal timing plan can accommodate the longer crossing time without r esulting in
unacceptable delay.

2. To reduce the amount of exposure the pedestrian has in the intersection. The way to
accomplish this is to place the crosswalk perpendicular to the travel lanes that are
crossed, resulting in the shortest path for the pedestrian and the most efficient signal
timing. Figure 5-3illustrates crosswalks this crosswalk placement. Having the shortest
path is a very important consideration when the traffic signal is interconnected to a rail
crossing, as it may not be feasible or cost prohibitive to obtain extra seconds from the rail
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equipment to accommodate the Pedestrian Clear Out Interval (PCOI). However, this
configuration does not really meet the first objective (especially for the side street right
turning vehicles which will be able to pick up quite a bit of speed before the crosswalk ).

3. To provide proper alignment for pedestrians with disabi lities the ability to align and
orient themselves with the receiving curb ramp. This is typically parallel to the
vehicular traffic movement of the street crossing. Skewed intersections are move
difficult for those with vision impairments to align and ori  ent themselves to cross the
street compared to 90 degree intersections.

Selection and placement of curb ramps shall be done with the assistance of the roadway

designer to determine the curb ramp type that best addresses all ADA and geometric

design issues, while still addressing the signal design needs.
As Figure 5-2 and Figure 5-3illustrate, the first two objectives will often times be in conflict wi th
each other and the benefits of having crosswalks pulled into the intersection will need to be
balanced with the path of the crosswalk. Figure 5-4is a good compromiseif the pedestrian
crosswalk timing has a large impact on the effectiveness of the signal timing plan (typically in a
highly congested corridor with system timing and a high frequency of pedestrian phase
activations) and line of sight to the pedestrian can be maintained. When possible, fixing the
skew of the intersection is the preferred option to best address all three objectives (intersections
intersecting at 90 degrees areideal for many reasons). Coordinate with Region Traffic
concerning the needs of the pedestrian signal timing and the Roadway Designer for fixing or
improving the intersection skew .
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Figure 5-2 | Crosswalk Example 1
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Figure 5-3 | Crosswalk Example 2
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Figure 5-4 | Crosswalk Example 3
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5.1.4 Signal Pole, PedestidPushbutton Past

As per Technical bulletin RD17-01(B), ADA sidewalk curb ramp detail ¢ minimum

requirements in construction plans , Roadway Designers are required to show full detail of each
curb ramp in the contract plans. This includes showing the exact location and critical elevations
for signal poles, pedestrian pedestals, pushbutton posts and pushbutton locations. Seeroadway
standard details DET1720 and DET1721 for examples oturb ramp details. The Signal Designer
will need to work closely with the Roadway Designer during curb ramp design, following the
guidance in Section 5.4to provide accurate pole and pedestal locations. The signal plan sheets
should reference the curb ramp detail plan sheets.

5.1.5 RaisedMedian IslandandCrosswalllignment

Raised median islands are recommended by the ODOT Highway Design Manual and Oregon
Highway Plan based on the highway classification ( e.g. Statewide NHS routes) and to address
certain safety, operational, and accesoncerns The type of end treatment for the median
island at signalized intersections should be carefully considered as it directly impacts the design
of the pedestrian equipment (pushbuttons and pedestrian indication requirements) and signal
phasing (number of pedestrian phases and potential phase restrictions due to truck turning
radii).

Two -Phase Pedestrian Crossing

If a two-phase pedestrian crossingis required (according to the operational approval) the
crosswalk configuration should be staggeredwith enough distance such that each phaseof the
pedestrian crossing is clearly defined. The pedestrian indications for the first phase of the
crossing should not be visible to pedestrians using the second phase of the crossing (and vise
versa). SeedFigure 5-5and Figure 5-6. This eliminates the potential confusion of which signal
indic ation pertains to which crossing and the pedestrian crossing on an incorrect indication .
Louvers and programmed heads are not an option for pedestrian indications . Count down
heads can eliminate the confusion associated with non-staggered two-phase crossings (if the
time for each of the two-phases is the same), but nonstaggered two-phase crossings should be
avoided when possible. Pushbuttons for each phase should also be separatedcnd clearly
indicate which crossing they apply to , preferably located on the same pedestal as the applicable
pedestrian indication.
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Figure 5-5 | Two-PhasePedestrian Crossing (Staggered Crosswalk Alignmentfexample 1

Good Separation of the
two -phase crossing in
both directions

Pedestrian pushbuttons
and indications at all
red circled locations

Pedestrian pushbuttons and
indications for each phase (circled in
red) are clearly defined
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Figure 5-6 | Two-Phase Pedestrian Crossing (Staggered Crosswalk Alignment) Example 2

Adequate separation of
the two -phase crossing
in both directions

Pedestrian
pushbuttons
and indications
at all red circled
locations

Single Phase Pedestrian Crossing

If a two -phase pedestrian crossing isNOT required (according to the Operational A pproval) the
crosswalk should be aligned as per section5.1.3with a median that ends prior to the crosswalk .
This eliminate s the need for a pushbutton located in the median as the design provides clear
direction to the pedestrian that they will be crossing the entire crosswalk in one stage. See
Figure 5-7 and Figure 5-8. Pushbuttons in the median, as shown Figure 5-9, in shall NOT be
installed for a single phase pedestrian crossing where the raised median ends prior to the
crosswalk (pedestrians should not be encouraged to take refuge wh ere there is no pedestrian
refuge).
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Figure 5-7 | Single Phase One StagePedestrian Crossing (Recommended Crosswalk & Median
Design) Example 1

Median ends prior to crosswalk.
No Pedestrian refuge present,
therefore a pushbutton is NOT
installed in the median.

Figure 5-8 | Single Phase, One Stage Pedestrian Crossing (Recommended Crosswalk & Median
Design) Example 2

Median ends prior to crosswalk.
No Pedestrian refuge present,
therefore a pushbutton is NOT
installed in the median.

January 2021 Page5-10



TraffiecRoadway Section

Traffic Signal Design Mar@&ignal Plan

Figure 5-9 | Single Phase, Two Stage Pedestrian Crossing (Incorrect use of Median Pubhtton)

Pedestrians
stranded in the
middle of the

crosswalk where ¢
no refuge exists
(note the green
indications for

Pushbutton shall not
be located on a
median that ends
prior to the crosswalk

If the median is extended beyond the crosswalk with an accessiblesland (which may be cut-
through), a pushbutton is required. SeeFigure 5-10. This is because the cutthrough design is
used to create a pedestrian refugewhich allows pedestrians the option of a two-stage crossing,
even though the pedestrian crossing is only a single phase €.9.the pedestrian phase is timed to
allow a pedestrian to cross the entire crosswalk, not just to the median). A straight aligned
crosswalk with a median cut -through should not operate as a two-phase pedestrian
crosswalk (see Two-PhasePedestrian Crossing requirements above). Single phase, two-stage
pedestrian crosdngs are not desirable and should be avoided for two reasons:

1 The pushbutton in the median is often pushed by pedestrians even if they have no
intention of making a two -stage crossing This results in inefficient signal operations
due to the pedestrian phase being serviced againin the next cycle when there is no
demand. This is especially problematic if the signal is operating near, at, or over
capacity.

1 By placing a pedestrian refuge with a pushbutton in the median, pedestrians may be
unsure if they should stop in the median and wait for the next WALK/FLASHING
#.-23w6 +* wUOwi b OmdusawnitbuntdopddésirarCsigiBal heads has
largely eliminated this concern for sighted pedestrians, asthey now have info about how
long the pedestrian phase will last and can make a more informed decision if they
should wait in pedestrian refuge or not . However, this is still a major concern for sight
impaired pedestrians as audible information about the pedestrian phase duration is not

provided by audibl e pedestrian signals.
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Figure 5-10 | Single Phase Two-Stage Pedestrian Crossing Avoid This Crosswalk & Median
Design)

<

Pedestrian
pushbuttons required
in the median

Cut-through median design creates a pedestrian
refuge, allowing a two -stage crossing.
Pushbutton is required so that pedestrians will
not get stranded in the refuge
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5.1.6 Driveway Approaches at Signalized Intersections

All approaches of an intersection shall be signalized, even if an approach is only a driveway or
alley and serves a verylimited amount of traffic.

Figure 5-11 shows an exampleof a drive way forming the fourth approach of an intersection .
Half signals or an unsignalized approach at the intersection are not allowed (this excludes right
turn slip lanes which may be signalized, STOP or YIELD controlled as specified in the
operational approval).

Figure 5-11 | Signalized Driveway Example

: a
Single home driveway is \.’ - ‘ ‘
signalized because it L =
forms the fourth | LEF _,i,‘.“! .

approach of the } Q"\ ~
signalized intersection. el Y
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Typically a driveway approach is designed according to the roadway standard drawings RD715
(non-sidewalk driveways) or RD725 thru RD750 (sidewalk driveways). Sidewalk driveway
options shown in RD725 thru RD750 may only be usedfor a signalized driveway ap proach with
the following modifications (SeeFigure 5-12for example):

1. Truncated domes are required at each endto define th e signalized pedestrian crossing.
Coordinate with the Traffic -Roadway Section to determine the proper site specific
location of the truncated domes and to address any slope/elevation issues.

2. Asphalt is required between the truncated domes (e.g. do not continue the sidewalk
concrete)

3. Standard crosswalk striping is required

Figure 5-12 | Signalized Sidewalk Driveway Using Modified Roadway Standard Drawings

Modification 1: truncated domes at
each end (no radius)

Modification 2:
Asphalt between
truncated domes

Modification 3: Standard
crosswalk striping

Another option that may be used when a driveway approach will be signalized is a small radius
with curb ramps (and standard crosswalk striping) as shown in RD756 SeeFigure 5-14. Keep
in mind that it may be difficult to get the geometrics to conform with roadway requirements

and design exceptions are likely with this opt ion.

Both options (driveway approach with the three listed modifications or a small radius with curb

ramps) will make the approach look and feel like a typical signalized approach ; drivers should

be more likely to stop at the proper location and watch for pedestrians and pedestrians should

be more likely to notice the pedestrian indications and comply . For comparison purposes, see

Figure 5-13 showing the before photo of a signalized sidewalk driveway Ul EUWOEEOU wWUT T w? 1
a typical signalized approach and Figure 5-14 showing the after photo with a new small radius,

curb ramps and crosswalk striping.
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Figure 5-13 | Signalized Sidewalk Driveway(Before Photo) 8 Avoid This Approach Design

/This pedestrian indiﬁ

out-of-place. Will a ped notice
it? Will a ped comply with it?
The conflict point (the signalized
driveway) is not well defined
when using a sidewalk driveway
(e.g. no crosswalk striping, no

Qurb ramps).

Figure 5-14 | Signalized Driveway with small radius andcurb ramps (After Photo) & Use This
Approach Design

O

/

The conflict point is well
defined, both for pedestrians
and for vehicles, with the use
of small radii, curb ramps and

crosswalk striping.
= /
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